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Abstract: Aiming at the demands of high-precision and high-efficiency solutions in global large scale GNSS networks, based on observational
data from approximately 650 GNSS stations worldwide from 2021 to 2022, we proposed a clustering analysis method focusing on data quality
for sub-network division, and designed a dual-level parallel computation model to optimize computation efficiency. We used three sub-network
division schemes for comparative analysis of baseline solution and network adjustment results, and conducted multi-threaded parallel computation
experiments to evaluate acceleration and efficiency performance. The results show that the clustering analysis method effectively enhances the
precision and consistency of sub-network division, achieving baseline solution precision at the 10™ to 10 level. The internal agreement precision
is controlled within the millimeter range, with errors in the X, Y and Z directions reduced by approximately 30%~40% compared to other
schemes. The dual-level parallel computation model significantly improves solution efficiency. The optimal configuration is determined to be
24 threads, balancing computational efficiency and resource utilization. This research provides critical theoretical support and technical references
for high-efficiency and high-precision solutions in ultra-large scale GNSS networks.
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